Abstract This chapter reviews studies published in American Psychological Association (APA) journals from [2003][2004] and additional studies (received in response to listserv requests) that used the Internet to collect data (N = 121 total studies). Specific examples of three kinds of Web-based research are reviewed: (a) translational (established methods and research questions are adapted to the Web), (b) phenomenological (behavior on the Web is the focus of study), and (c) novel (methodologically innovations unique to Web-based research). Among other findings, our review indicated that 21% of APA journals published at least one article that reported on Web-based research, most Web-based psychological research uses experimental methods, a surprising number use college student samples, and deception in Web-based research is not uncommon. Strengths and weaknesses of Web-based psychological research in general, and our sample of studies in particular, are reviewed with special attention to possible concerns about sampling and the use of deception.
INTRODUCTION
Just as the Internet has facilitated surprising new developments in political organizing, making money, discovering lost relatives, receiving medical advice, and finding the perfect recipe for anything from a pie to a bomb, the Internet has also opened new horizons to traditional data collection methods in psychology. Suddenly collecting data is as easy as posting a form, and samples of overt racists, pet owners, depressives, or members of any other demographic, social, or psychological category are as easy to reach and use in one's research as are members of college student subject pools.
Previous Annual Review of Psychology chapters devoted to the Internet have reviewed (a) the nuts and bolts of how to collect data using the Internet, such as getting started with HyperText Markup Language (HTML) forms, client and server side programming, and how to handle issues such as subject recruitment and multiple submissions (Birnbaum 2004) , and (b) the psychological impact of the Internet on people's well-being and social relationships (Bargh & McKenna 2004) . Other excellent resources have recently become available that provide additional guidance on getting started doing psychological research using the World Wide Web, such as a number of books that provide excellent how-to introductions (e.g., Birnbaum 2000 , Fraley 2003 . Research on best practices and methods in Web research is also booming, leading to the development of Web archives devoted to facilitating access to up-to-date information on Web survey methodology (WebSM). WebSM has archived study reports of mode comparisons, meta-analyses of response rates associated with different methods of participant recruitment, the effectiveness of different incentives, the reliability of slider as compared to click-button scales, and much more (see http://www.websm.org). The Pew Internet and American Life Project provides continuously updated reports that explore the impact of the Internet on families, communities, work and home, daily life, education, and health care, as well as civic and political life. It releases 15-30 research reports a year and has emerged as the authoritative voice on how the Internet is affecting any given aspect of people's lives. In addition, it tracks the degree to which Internet access is reaching across different aspects of society (see http://www.pewinternet.org/).
In short, there are already significant resources available that summarize how to use the Internet in psychological research, best research practices for Web-based research, and the impact of the Internet on many aspects of psychological and social life. Therefore, our goal in this chapter is to take a different tack. Specifically, now that more psychological researchers know how to use the Web to collect data and appear to be doing so, it may be useful to review existing psychological research that is using the Web. What kinds of substantive questions are being addressed and what kinds of methods are being employed when psychological researchers turn to the Web to collect data? To form the foundation of our review, we collected a broad sample of articles from the mainstream psychological literature that reported on original empirical research and that used the Internet as the source of their data.
METHOD
We examined all published articles in American Psychological Association (APA) journals for the years [2003] [2004] for original empirical research that used the Internet as a data source to build an appropriate sample. In addition to allowing us to explore questions about what kind of psychological research is being done on the Internet, this sample of studies allowed us to infer the degree to which Internet-based research methods are penetrating research reported in the discipline's top journals.
To broaden our sample, we also posted requests for reprints and preprints of articles that reported on Internet-based psychological research on listservs associated with each of the major divisions of APA. Although these combined sampling strategies led us to identify probably only a fraction of the total number of psychological studies that have used Web-based methods, this approach nonetheless provided a basis for making descriptive estimates of how psychologists are using the Web in their research. As can be seen in Table 1 , we identified a total sample of 84 articles that reported on 112 studies that were appropriate for our review. 
Number of studies reported
Review of APA journals (2003) (2004) 22 31
Listserv solicitation 62 81
Total number in the sample used in this review 84 112
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HOW PREVALENT IS WEB-BASED RESEARCH IN APA JOURNALS?
One-fifth (21%) of all APA journals during 2003-2004 published at least one article that collected data using the Web. That said, the overall incidence of articles using Web-based research was relatively low. Out of 1401 articles published in APA journals in 2003 and 2004, 22 (1.6%) were articles that reported on Web-based research. Moreover, as can be seen in Table 2 , the overall number of articles that reported on Web-based research published in any given APA journal did not exceed 3% in [2003] [2004] . In summary, although there is a clear presence of Web-based research in APA journals, the overall incidence in any given journal was relatively low. 
WHAT KINDS OF RESEARCH QUESTIONS ARE PSYCHOLOGISTS ASKING IN WEB-BASED RESEARCH?
A wide range of substantive questions is being addressed with Web-based research methods in psychology. As can be seen in Table 2 , more articles of this kind appeared on a percentage basis in the Journal of Applied Psychology and the Journal of Counseling Psychology than in other APA journals. In terms of raw counts, an equal number of papers appeared in the Journal of Personality and Social Psychology. That said, our more extensive sample that included submissions from listservs also included articles across a broader array of inquiry, including clinical, cognitive, and sports psychology. Overall, it appears that no one area of psychology has led the charge in turning to the Web for data collection. We classified studies into one of three types based on their approach to using the Web in research: translational, phenomenological, or novel. Below we define these three types of Web-based psychological research and provide examples of how they are used in psychological research.
Translational
The largest percentage of studies (59%) in our sample took a translational approach to using the Web in research. Translational research involves adapting materials and methods originally developed for offline use for use on the Internet. For example, Srivastava and colleagues (2003) used the Internet to test nature versus nurture models of personality development. The biological model predicts that personality should become relatively stable by adulthood (i.e., age 20 and over), whereas the contextualist model predicts that people's personality is affected by changes in their life circumstances over time. The latter perspective therefore predicts that one will see considerable variability in personality types across different age cohorts. Srivastava et al. (2003) translated the typical paper-and-pencil version of the Big Five personality inventory to a Web-based form to test competing predictions from biological and contextualist accounts of personality. In total, 132,515 people who ranged in age from 21 to 60 found and completed the inventory. The results of this cross-sectional study found that there was considerable variability in the distributions of Big Five types across different age cohorts, including those well past the age of 30, results that were better explained by contextualist than by biological theories of personality development. Other personality researchers have adapted a variety of other personality inventories for online studies as well (e.g., Foster et al. 2003; Gosling & Bonnenburg 1998; Robins et al. 2001 Robins et al. , 2002 Wei et al. 2004) .
Other translational research adapted Milgram's (1977) "lost letter" technique for studying attitudes online by sending presumably "lost" e-mail messages to unwitting study participants (e.g., Castelli et al. 2001; Stern & Faber 1997; Vaes et al. 2003 , Study 1). For example, Vaes et al. (2003) explored whether people would be more likely to respond to lost e-mail messages as a function of whether 534 SKITKA SARGIS the sender was an in-or out-group member, and whether the sender's message expressed a primary or secondary emotion. Participants (400 professors at a Belgian university) "erroneously" received an e-mail from the researchers. The first line of the e-mail was an expression of primary (i.e., "I'm beside myself with rage") or secondary (i.e., "I'm filled with indignation") emotion. To manipulate group membership, the message sender was identified either as a researcher at a different university or at the same university as the recipient. In addition to exploring whether the e-mail was forwarded to the intended recipient, the researchers coded the brief explanatory note that generally accompanied the forwarded message. A solidarity index was calculated by subtracting the number of formal from informal pronouns used in the explanatory note (therefore, negative values on this index reflected greater solidarity, and positive numbers reflected greater distance from the presumed original sender of the e-mail message). Although there were no differences as a function of emotion or group membership on overall forwarding rates of the lost e-mails, forwarded messages expressed higher levels of solidarity with the original writer when it came from an in-group member who expressed a secondary emotion. Skitka & Mullen (2002) studied reactions of a nationally representative Webenabled sample (see description of Knowledge Networks below) to assess people's reactions to the case of Elián González (a 6-year-old Cuban boy rescued at sea in November 1999 and brought to the United States) as it unfolded over time. Participants were sent e-mail messages with embedded URLs that directed them to the survey Web site at three critical junctures in this case-several weeks prior to the raid in which U.S. government officials took the boy from relatives and reunited him with his father, two days after the raid, and then the day Elián returned to Cuba. They found that people's postresolution judgments of procedural fairness, outcome fairness, and decision acceptance were predicted solely by preraid assessments of the strength of moral conviction that people associated with the value of political freedom or parental rights. The ability to quickly field a study in response to realworld events, and to instantly contact large samples of people to participate in a survey, are each rather unique advantages of Web-based research (see also Skitka et al. 2004 and Silver et al. 2002 for examples of similar Web-based longitudinal panel designs in response to the events of September 11, 2001).
Health and sports psychologists are also turning to the Web to do research. For example, Langenbucher et al. (2004) used the Web to find 500 anabolic steroid users for their research. Links to the survey were placed on five moderated anabolic steroid discussion boards. The survey assessed the steroid users' training regimen, history of steroid use, and several other measures regarding the effects of steroid use. Results indicated that 60% of participants would use drugs that shortened their lives by an average of five years if it enabled them to enhance their physical performance. In addition, despite the risk of side effects, some of which could pose serious health risks, 54% would continue using steroids for the next 10 years and 34% expected to use anabolic steroids for the rest of their lives. In addition to being an example of translational research, the Langenbucher et al. (2005) study is also an excellent example of how the Web can facilitate access to specialized populations. In addition, the relative anonymity of the Internet probably led to higher response rates to this study than would be likely to be observed with other participant recruitment strategies, given that anabolic steroid use tends to be an intensely solitary practice, hidden even from other users (Langenbucher et al. 2004) .
Cognitive researchers have also taken a translational approach to Web-based research. For example, Steyvers & Malmberg (2003) studied context effects on word recognition with both on-and offline samples of college students. Participants were presented with words that systematically varied in their context variability, that is, words that appeared in only one or several different written settings, as well as in their frequency in the English language. Participants then were asked to recall whether they had been exposed to the word in a subsequent word recognition test. Words higher in context variability were recalled less frequently than words low in context variability, regardless of whether participants completed the experiment with traditional paper-and-pencil exposure and test materials or with online exposure and test materials. Other researchers have similarly replicated numerous cognitive effects using online, rather than paper-and-pencil or en vivo presentation of stimulus materials. For example, researchers have examined the interpretation of conditional (if-then) statements (Oberauer & Wilhelm 2003) and the effects of preactivation of content categories on memory (Eichstaedt 2002) using Web-based data collection.
These are but a few examples of areas in which researchers have begun to translate their methods and approaches for use on the Web. Other researchers have successfully adapted their methods to allow them to study these psychological phenomena with online samples and have been able to use this medium to effectively extend research and theorizing in areas of persuasion (e.g., Guadagno & Cialdini 2002; Guégen & Jacob 2001 , 2002 Sagarin et al. 2004) , implicit attitudes (e.g., Nosek et al. 2002) , decoding of nonverbal cues (Hortsman 2003) , group dynamics and interaction (Postmes et al. 1999 (Postmes et al. , 2001 , relationship formation (McKenna et al. 2002) , consumption habits (e.g., Iacobucci 2003) , adult attachment (e.g., Wei et al. 2004) , job satisfaction (e.g., Judge & Ilies 2004) , organizational behavior (e.g., Eaton & Struthers 2002) , coping with psychological trauma (Silver et al. 2002) , and medical decision making (e.g., Waters et al. 2005) .
In sum, increasingly diverse researchers have found that it is both useful and possible to translate traditional measures and methods of psychological research for use on the Web. In fact, the majority of the studies in our sample were straightforward translations of traditional psychological measures and methods for use on the Web. These studies were designed to ask the same kinds of questions and to employ methods that one typically uses in the psychological laboratory. The focus of translational research tends to be less on the Web per se than it is on using the Web as a tool that facilitates ease of reaching participants and ease of data collection. In short, using the Web in translational research is a means to an end, not an interesting end in itself for most of these researchers. Other researchers,
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Phenomenological
Phenomenological research was the next largest category of Web-based psychological research in our sample (36%). Unlike translational research that focuses on general psychological processes and can describe both on-and offline behavior, phenomenological studies are focused more on the specific nature of how Internet use and Internet-based interaction influence people's thoughts, feelings, and behavior (Skitka & Sargis 2005) . Researchers have noted that there are at least four novel and important aspects of the online environment that in turn could have novel psychological consequences for those who engage in online behavior (McKenna & Bargh 2000) . First, the Internet is a more anonymous interaction setting than most other social environments. Usually, one's physical appearance is one of the most salient features of an interpersonal encounter: People infer a great deal about each other based on characteristics such as gender, race, attractiveness, age, and so forth. Online, people can control what others learn about them-one's gender, etc., can be concealed, revealed, or even changed at will. Second, physical distance is no barrier for interacting with others. Third, people have greater control over the time and place of interaction than is typical of other modalities, such as the telephone or in-person encounters. For example, one can choose whether to respond to an e-mail message immediately or several days later. Fourth, Internet communication is for the most part without visual or auditory cues, such as tone of voice or body posture. Each of these four features of Internet communication in isolation or in combination can lead to online interaction and behavior different from that observed in communication modalities that do not share these relatively unique combinations of features.
McKenna and colleagues' program of research is designed to explore the capacity of the Web to allow people to try out new or less well-accepted aspects of their identities (McKenna & Bargh 1998 ; see also Bargh & McKenna 2004 for a review). Interaction on the Web provides a nonthreatening forum for people to explore aspects of themselves that others in their social circle might find unacceptable or offensive. People can and do use the Internet as a relatively safe way to connect with like-minded others and to explore aspects of themselves that they otherwise might have difficulty expressing in their everyday lives. To study the consequences of exploring alternative identities on the Web, McKenna & Bargh (1998) contacted samples of people who frequently posted comments on forums for those with stigmatized sexual identities (e.g., alt.homosexual, alt.bondage; Study 2) or political ideologies (e.g., alt.skinheads, misc.activism.militia, Study 3). These researchers also made a special effort to recruit lurkers to participate by posting invitations for participation in the study on these same forums. The researchers found support for the notion that participation in these online communities had important psychological and interpersonal consequences for those involved. Specifically, people who explored alternative identities in Web-based communities perceived their marginal identity as increasingly important, and this sense of importance led to higher levels of self-acceptance and to disclosing the marginalized identity to friends and family.
Other research has focused on the Web phenomena of blogging, that is, interactive Web pages that are frequently (often daily) updated by their authors. Blog content can vary from being focused on a single topic, such as cooking or politics, or can be an online journal with the author's observations on whatever comes to mind. Readers are often encouraged to post responses or reactions to blogs.
For example, Blanchard (2004) studied the sense of community among those who participated in or followed the Julie/Julia blog. Julie, a Web blogger, worked her way through every recipe in Julia Child's Mastering the Art of French Cooking book over the course of a year, and documented her progress and reactions to the experience online. The blog received thousands of daily hits, and provided a forum where readers could comment and the author or others could respond. Julie agreed to let Blanchard post a link on the blog that directed readers and participants to a survey Web site that assessed participants' reactions to following this particular blog. Results of the survey indicated that reading blogs does create a modest sense of community, and active participation (e.g., more frequent posting of comments) led to even stronger senses of community with other blog participants.
An excellent example of the phenomenological approach is research conducted by Kraut and colleagues on the relationship between Internet use and psychological well-being (Kraut et al. 1998 (Kraut et al. , 2002 ; see also Bargh & McKenna 2004 for a broad review of related research). Kraut and colleagues tested two competing hypotheses about how time spent online would affect people's psychological well-being. Specifically, one could argue that because the Web facilitates social involvement with others through e-mail, instant messaging, and so on, the time spent online facilitates social connections, and for that reason, will facilitate psychological wellbeing. However, it is also easy to make the opposite prediction. As time online increases, it seems reasonable to assume that time available for in-person social interaction will decrease, and will lead to stronger feelings of social isolation and therefore lower levels of well-being.
To test these competing hypotheses, Kraut et al. (1998) tracked the Internet-use habits of 93 households that were provided Internet access as part of the study. Levels of Internet use, based on server logs of hours spent online, e-mail volume, and number of Web sites visited per week, were tracked. Results indicated that as time spent online increased, real-world social involvement decreased. Participants who spent more time online also reported higher levels of loneliness and depression relative to before they first obtained home access to the Web. Kraut et al. (2002) reported on a follow-up study of the same participants approximately two years later. The results of this study found that the dismal picture that emerged when people first gained access to the Internet had disappeared once they adapted over a longer period to having home access to the Web. Results revealed that there was no effect of hours spent online on reported loneliness, and that depression was actually lower among heavier than light Web users. These results suggest that even though there may be short-term deleterious consequences with Web use, once people have Web access for a while, increased use is associated with greater social support and higher levels of well-being over time. Related research has explored whether Internet use has similar consequences across different age groups, and has found that although overall time online did not have negative effects on dispositional or daily well-being in a sample of early adolescents, instant messaging activity among close peers was a unique contributor to increased daily social anxiety and loneliness in school (Gross et al. 2002) .
Other phenomenological approaches have explored the implications of online sexual role-play and interaction. Some believe that sexual role play and interaction on the Web can facilitate adjustment by providing people with needed validation or sexual education, whereas others are concerned that this kind of online activity has the possibility of interfering with people's offline personal, occupational, and social lives. Cooper et al. (2004) investigated the consequences of online sexual behavior by sending an e-mail invitation to participate in a survey dealing with online sexual behavior to every thousandth visitor to MSNBC's Web site over a one-month period. From an initial pool of 7019 respondents, 403 participants who indicated that their online sexual activities had been a problem for them, and the time they reported spending on online sexual activities seemed out of control, were classified as having online sexual problems. Of these 403 participants, only 19 were women. Consequently, the researchers confined their analyses to the 384 men for whom online use of the Internet for sexual activities appeared to be problematic. The majority of this subsample reported that they engaged in online sexual behavior to alleviate stress; moreover, most reported that they received complaints from their real-life sexual partners about their online activities. Men who turned to sexual role play and behavior online for other reasons, such as sexual education, meeting partners for offline sex, or simply to socialize, were less likely to receive complaints and were more likely to report enhanced sex lives with their partners as a consequence of their online activities than were men motivated by alleviating stress.
The above is a small sample of phenomenological psychological research conducted on the Internet. Other examples of phenomenological research on the Web include studies of cyber-ostracism (i.e., social ostracism in online situations; see, e.g., Williams et al. 2000 Williams et al. , 2002 , effectiveness of online therapies (e.g., Lange et al. 2003 , Ritterband et al. 2003 , Strom et al. 2004 ), e-mail messages as a tool for improving smoking cessation interventions (e.g., Lenert et al. 2004) , and the effectiveness of emotional support in online breast cancer support groups (e.g., Lieberman et al. 2004 ).
Novel
Finally, a small but distinctive portion of the studies we reviewed was best categorized as novel methodological use of the Internet (5%), rather than translational or phenomenological methodological approaches. These studies used methods that to our knowledge did not mirror those typically used in non-Internet based research, that were not focused on studying how people used the Internet or the consequences of their Internet use, and that stood out for their comparative creativity in their approach. These studies are worth bringing into a separate spotlight to illustrate the truly new and innovative ways that one can use the Internet to facilitate psychological inquiry.
For example, Rentfrow & Gosling (2003, Study 4) made creative use of information freely available on the Internet to test hypotheses on the psychology of music preferences. They accessed a random sample of 500 individuals' online music libraries (selecting 10 from each state in the United States) on Web sites that were designed for sharing and downloading of music (e.g., Audiogalaxy.com, Morpheus.com, Napster.com). Music preferences were classified as a function of music genre. Of interest was whether the underlying pattern of dimensionality in music preferences revealed in these libraries paralleled those found when people were asked to report directly their music preferences (Rentfrow & Gosling 2003, Study 2) . Results revealed considerable convergence across these very different methods of testing dimensionality of music preferences.
Another study tested a model of social perception by studying the accuracy of personality inferences people derived from personal Web sites (Vazire & Gosling 2004) . The researchers sent e-mail messages to people who had posted personal Web pages listed in a Yahoo! directory and asked them to (a) complete an online personality inventory (a version of the Big Five personality inventory), and (b) supply the name and e-mail address of at least two people who knew them. Experimenters contacted these people and asked them to complete an online personality inventory about the Web page author. Of the 385 Web site authors contacted, 89 completed the consent form for the study and 79 completed the online survey about themselves. The experimenters received two informant responses for 70 of the page authors and at least one informant survey for 81 of the authors.
Self-and close-other ratings were compared with ratings made by third-party judges whose only information about the targets was their personal Web page. Results indicated that there was high convergence of ratings across judges, and that judges were most accurate in predicting openness, followed by conscientiousness, extraversion, and emotional stability. Although significant, judges' predictions of agreeableness were weaker than their predictions for other facets of personality on the Big Five based on knowledge of only targets' Web pages.
Other examples of novel use of the Web in psychological research include a study that staged an online auction to examine ethnic discrimination on a German online auction site. This study involved planting sellers of similar products and varying the ethnicity of their surnames. Sellers with Turkish names (a minority group in Germany) took longer to receive winning bids than did those with German names (Shobat & Musch 2003) . Another novel approach involved posting different "problems" on hate-group discussion boards to examine factors that lead to advocating violence against racial minorities (Glaser et al. 2002) . Other research 540 SKITKA SARGIS has examined rumor transition in a naturalistic setting by studying posts in reaction to a rumor on an electronic bulletin board (Bordia & Rosnow 1998) .
METHODOLOGICAL CHARACTERISTICS OF WEB-BASED PSYCHOLOGICAL RESEARCH
In addition to exploring the kinds of questions being investigated in Web-based psychological research, we coded the studies in our sample for whether researchers took correlational, experimental, qualitative, or descriptive approaches in their Web-based research, the kinds of sampling techniques they used, and whether they used informed consent, debriefed participants, and involved deception. A summary of the sample characteristics on these dimensions is presented in Table 3 . 
Methods
As can be seen in Table 3 , the majority of studies in our sample reported on experimental research, that is, research that explicitly involved experimental manipulation of a variable or variables (54%). Many of these studies took advantage of HTML code that makes it easy to assign participants randomly to different forms when they access a Web site. Thirty-nine percent of the studies in our sample took correlational approaches and the remaining 7% were either qualitative or descriptive in approach.
Samples
We were also interested in exploring the kinds of samples researchers were attempting to obtain in Web-based research. Clearly, one of the major advantages of turning to the Web to obtain research participants is the ability to either gain access to more representative samples than one typically finds in college student subject pools or to be able to identify participants from specialized populations that are likely to be of low incidence in either the college subject pool or in the population at large. That said, a surprisingly high number of the studies in our sample appeared to be motivated to use the Web and Web-based forms in their research for other reasons, because 25% of them used the Web to collect data from college student samples. Thirty-six targeted specific groups of participants (e.g., random selections of music libraries or Web pages on Yahoo!). Thirty-five percent used what we called "opt-in" samples, that is, samples of people who find the study themselves because they are searching the Web using terms such as "personality tests." One percent of our sample of studies used true random samples of participants (a total of 9 studies). Studies that took this approach subcontracted their research to be conducted by a company that has created a nationally representative panel of Web-enabled households, about 50% of whom did not have prior home access to the Internet before joining the survey panel (Knowledge Networks; see http://www.knowledgenetworks.com/ganp for more details). 1 A final 1% (9 studies) did not provide information about how they obtained their participants.
1 Knowledge Networks recruits households to join their panel by using random-digit-dialing telephone solicitation, which ensures that there is an equal probability of households with a phone being contacted and invited to participate on the panel. Prospective panelists are offered a free device to connect to the Web and paid Internet access if they join the panel. In exchange, household members above the age of 13 are asked to complete occasional Web surveys. Panelists receive password-protected e-mail accounts, and receive e-mail messages with embedded links to surveys about three times a month. Panel characteristics closely match those of the United States census. A number of other companies also offer access to Web-based panels of people who have agreed to complete surveys, and can offer quota samples that are matched to census characteristics, or sample data weighted by propensity scores to better match census proportions of different demographic groups in the population. However, members of these panels do not include people without prior independent access to the Web. None of the studies in our sample used these alternative sources of data.
Informed Consent
Norms about how to conduct ethical research on the Web are still emerging, including whether it is necessary to collect informed consent to use materials posted on Web sites (e.g., King 1996 , Eysenbach & Till 2001 . Therefore, it was interesting to explore the degree to which psychological researchers are reporting whether they have obtained informed consent in Web-based research. As can be seen in Table 3 , the majority of studies we reviewed explicitly mentioned that they obtained informed consent from their research participants (62.5%). No mention of whether informed consent was obtained was mentioned in 25% of the studies we reviewed, and it was clear that informed consent was not obtained in 12.5% of the studies we reviewed.
Debriefing
We also coded studies in our review for whether they debriefed their research participants. Forty-one percent of the studies we reviewed made explicit mention that research participants were debriefed, 45% were not clear about whether participants were or were not debriefed, and for 14% of the studies, it was clear that participants were not debriefed.
Deception
Finally, we also coded studies for whether they involved deception. As can be seen in Table 3 , 17% of the studies in our sample involved deception of research participants. Of those studies that used deception, fewer than half indicated that they debriefed study participants. Although in some cases the deception seemed to be relatively benign, the seemingly high (to these reviewers' minds) level of deception in Web-based research deserves further discussion.
In summary, the Internet is being used primarily for experimental and correlational research. The samples researchers access vary considerably, with a surprisingly high percentage (25%) of researchers still relying on college students even when they turn to the Web to collect data. Therefore, it appears that at least some psychologists are adapting studies to be conducted on the computer using HTML forms in an effort to save the time and effort of manual data entry, and are not turning to the Web because it provides them access to either broader or more specialized samples. Although the majority of researchers who turn to the Web obtain informed consent from their research participants, not as many appear to be debriefed. Finally, 17% of the studies in our Web sample used deception, and only about half of these appeared to debrief their participants.
We discuss below what we perceived as the strengths of the studies we reviewed, as well as the potential advantages of turning to the Internet for psychological research. We then summarize what we perceive as the weaknesses of the studies we reviewed, as well as the potential disadvantages of Web-based psychological research.
THE PROMISE AND ADVANTAGES OF CURRENT WEB-BASED RESEARCH IN PSYCHOLOGY
Web-based psychological research seems to have a number of methodological virtues. Relative to other approaches to collecting data for psychological research, the virtues of Internet-based research generally include (a) license for greater measurement and methodological creativity, (b) increased efficiency, (c) increased access to people with special characteristics, and (d) potential for increased data quality.
Creative License
Whenever researchers adopt new technology, there seems to be considerable new license and experimentation in both method and measurement. The sample of studies we reviewed for this chapter often showed remarkable creativity in how researchers operationalized variables and the methods they used to test hypotheses. Sampling online music libraries, studying Web pages, manipulating posts to chat rooms to test for reactions, using graphical displays of people's personality profiles as feedback for completing a personality inventory, and much more were evident in the articles we reviewed. Many of the Web sites that were designed for data collection are also now educational Web sites that teach people about the phenomena researchers are studying (e.g., Nosek et al. 2002) . In short, one advantage of turning to the Internet for data collection is that it prompts one to think outside of the traditional box and leads to creative methods and measurement. There also seems to be little research on the Web that asks people to respond to hypothetical scenarios, or to role-play; to a considerable degree, the emphasis is on behavioral indices and measures instead.
Efficiency
Internet research has a number of features that can save time and money (see Skitka & Sargis 2005) . With only a little training, one can easily learn some basic programming skills in HTML and can post an interactive form to allow for data collection on the Web. With some additional investment in learning server-side programming, one can also set it up so that data are stored in spreadsheets, ready for analysis (see Birnbaum 2000 Birnbaum , 2001 Fraley 2003) . Web-based research also avoids the waste and costs associated with paper measures. Moreover, mail-merge programs potentially allow one to field a survey to thousands of prospective participants with no more than a keystroke; alternatively, one can simply post a form and wait for the participants to arrive without ever having to schedule an experimental session. Participants are not typically run through experiments either one at a time or in small groups; therefore, one also has the advantage that the time required for data collection is often independent of sample size. What might take months in the lab to accomplish can be accomplished in a matter of days or weeks on the Web.
Access to Underrepresented or Low-Incidence Samples
Another distinct advantage of Web-based research is the relative ease with which one can find members of groups that one might be particularly interested in studying. For example, many psychological disorders or characteristics that researchers would like to study may be of relatively low incidence in the population in general or in available convenience samples in particular. Searching the Web for special interest or support groups can solve the problem of both finding and accessing these kinds of specialized samples. For example, psychologists have long been interested in trying to account for the psychological factors that are likely to lead to actions of violence toward out-groups (see, e.g., Newman & Erber 2002 , Staub 1989 . Infiltrating real-world hate groups for the purposes of psychological research is likely to be difficult if not dangerous. Moreover, it is difficult to imagine that many college student subject pools would have sufficient numbers of members who are, or who would admit to being, members of hate groups to allow one to identify appropriate numbers of research participants. Even if one could find members of hate groups, one would not expect them to advocate violence in a laboratory session or in a telephone interview, even if it is something they otherwise would do (cf. Evans et al. 2003) . Turning to the Web to test hypotheses about the factors that lead people, and especially hate group members, to advocate violence provides a solution to the usual problem of finding appropriate participants as well as the reactivity of placing these people in a situation that they know is being evaluated.
One group of researchers took advantage of the fact that there are now many hate group-sponsored chat rooms, archives, and Web sites on the Internet, and that these groups provided a novel opportunity to try to test hypotheses about factors that lead these groups to promote intergroup violence. The researchers, who posed as newcomers to a white supremacist online group, posted a problem such as "My sister is talking about getting married to a black man," or "I found out this black couple is moving next door to me" (prompts varied as a function of threat and threat type in a 3 X 3 factorial design; Glaser et al. 2002) . Results indicated that hate group members were more likely to advocate violence in response to threats to their group identity (e.g., whites) than to material or economic interests.
Other researchers have similarly used the Internet to obtain access to difficultto-reach and empirically underrepresented populations such as the anabolic steroid users mentioned above (Langenbucher et al. 2004) , gays, lesbians, and bisexuals (see, e.g., Mathy et al. 2002) , people with hearing loss (Cummings et al. 2002) , and pet owners of a wide range of different animals (Gosling & Bonnenburg 1998) . Given the huge number of special interest, news, support, and chat groups that have emerged online, any number of heretofore difficult-to-find populations have become more accessible to researchers.
Data Quality
Recent research indicates that collecting data on the Web avoids some of the data quality problems one sometimes sees when using other collection methods. As also reviewed in Skitka & Sargis (2005) , Web-based surveys are lower in measurement error, survey satisficing, and social desirability bias than are surveys conducted over the phone or via intercom (Chang & Krosnick 2002a,b) . Other research reveals that computerized data presentation and measurement yields similarly high-quality data as paper questionnaires or face-to-face interviews, and higher quality data than telephone surveys (Richman et al. 1999) .
People might also be more likely to persist rather than abandon participation in studies that involve a lot of if-then branching conducted on the Web than in studies conducted via paper questionnaires, because branching can be programmed to occur entirely outside of the awareness of research participants. Moreover, participants are generally volunteers, so data quality may be improved because their motivation and involvement may be higher than that of college students who participate not out of any real interest, but to fulfill course requirements or to earn pocket change. Finally, people might also respond more naturally when they serve as research participants in familiar contexts (e.g., their homes) than in the unfamiliar context of a psychology laboratory.
POTENTIAL LIMITATIONS OR CAUTIONS ASSOCIATED WITH CURRENT WEB-BASED RESEARCH IN PSYCHOLOGY
Although using the Internet for research has a number of potential advantages, our review revealed that it also has a number of limitations (see also Birnbaum 2004 , Skitka & Sargis 2005 . Potential limitations of current Web-based psychological research include that (a) Web users differ from nonusers in a number of ways that may be important, (b) response rates to Internet surveys tend to be low, and therefore nonresponse error is quite high, (c) a number of technical limitations preclude what kind of research is likely to be suitable for the Web, (d ) the high anonymity and low accountability of the Web relative to other methods of data collection may introduce a number of problems in some research contexts, (e) increased error may occur because of uncontrolled features of participants' context, and finally, (f) the potential exists for experimenter deception to "poison the pond" for future psychological research.
Nonrepresentative Samples
One potential limitation of Internet data collection, at least for researchers who take either a novel or translational rather than phenomenological approach to using the Web for research, is sample representativeness (Skitka & Sargis 2005) . Although Internet samples would seem to represent a leap forward over the heavy reliance of psychologists on college student samples, psychologists may be simply replacing one flawed sampling approach with another when they turn to convenience samples of Web users. People who use the Internet are not representative of the general population, nor are online special interest groups representative of their specific groups (e.g., disabled people who are online differ in important ways from disabled people who are not online; Lenhart et al. 2003) .
Based on national representative telephone surveys that explored differences between Web users and nonusers, Web users are younger, wealthier, and higher in education than are nonusers (Lenhart et al. 2003) . In comparison with nonusers, Web users are also higher in trust of others, have broader social networks, and generally believe that people are more fair (Lenhart et al. 2003) . Opt-in samples of Web users are also more politically knowledgeable and engaged than are random samples of the population (Chang & Krosnick 2002a,b) . Although some differences between Web users and nonusers disappear when disparities in education, income, and age are controlled, other differences persist (e.g., Flemming & Sonner 1999 , Taylor 2000 . Taken together, these results suggest that a number of important differences exist between people who have Web access versus those who do not, and that these differences limit the generalizability of results obtained from convenience samples of Web users.
One could easily argue that the problem of noncoverage is likely to be one that will eventually take care of itself. However, it is not at all clear that penetration of Internet use is likely to continue to increase. Considerable evidence indicates that the rate of newcomers to the Web has flattened out (Lenhart et al. 2003) . In addition, there is some evidence that there are high numbers of people who never intend to have online access in the home, and potentially more problematic, there are large numbers of Internet dropouts, persons who have had home access to the Internet but for a variety of reasons have abandoned it (Lenhart et al. 2003) . The tendency to opt out of Internet participation is one that is entirely inconsistent with the patterns of adoption observed with other forms of information or communication technology, such as radio, telephone, or television. In short, noncoverage error contributes to sampling bias unless one uses strategies to include non-Web users in one's sample.
Nonresponse
Noncoverage error refers to the sampling error introduced because not everyone has access to the Web; nonresponse error refers to the fact that not everyone recruited to participate in a given study will choose to do so. Nonresponse can be difficult to calculate for Web studies that post an open invitation for participation because the number of people who could potentially participate but choose not to is unknown. Estimates of response rates of Web users to e-mail solicitation is about 10%, and response rates to specifically targeted banner ads are between 20% and 25%, not anywhere near acceptable response-rate levels to allow for generalization, according to survey research standards (see Couper 2000 for a review). In short, response rates appear to be quite low if the recruitment strategy is either by e-mail or by posting invitations on the Web.
Recent research into the effects of nonresponse error on data quality, however, has found that there is little evidence that recent higher levels of nonresponse in telephone surveys or exit polls has a major effect on the validity of research findings. For example, one study (Keeter et al. 2000 ) did a side-by-side comparison of telephone surveys that used identical methods with the exception of whether they took extra steps to garner higher response rates (e.g., whether the researchers used call-backs and other attempts to convert nonrespondents into respondents). The survey that made no particular effort to convert nonrespondents had a response rate of 36%, whereas the more rigorous survey had a response rate of almost 61%. Although there were modest differences in the demographic makeup of the samples obtained, the substantive conclusions were essentially identical across the two surveys (Keeter et al. 2000 ; see also Curtin et al. 2000 , Merkle & Edelman 2002 for similar conclusions). However, none of the existing comparisons have explored whether surveys with nonresponse rates of 80% to 90% or more-common in Web-based research-yield conclusions similar to those with better response rates. Therefore, nonresponse bias remains a potentially serious concern for studies that use Web sampling strategies including e-mail solicitations and banner ads, or that simply wait for people to opt in to their studies.
Technical Constraints
Although the Internet affords greater flexibility in presentation of stimuli than, for example, paper questionnaires or telephone surveys, there nonetheless are a number of limitations. One cannot deliver via the Web stimuli that can be touched, tasted, or smelled (see also Birnbaum 2004) . Similarly, one cannot send or receive audio or visual responses from research participants without investing in special equipment.
There are also potential concerns about both precision and control as one turns to the Web for research. People's ability to load Web pages, and how quickly they are able to do so, vary dramatically as a function of (a) whether they access the Internet via modem, cable, or a wireless connection; (b) the browser they use; (c) features of the device used to connect to the Web (e.g., RAM, processor speed); and (d ) monitor refresh rates. That said, previously established laboratory effects, and in particular effects related to cognitive or visual processing, generally replicate on the Web. For example, McGraw & Wong (1992) replicated the lab finding of a right-visual-field advantage on the Web in a sample of college students. Other researchers have also had very good success in replicating a number of cognitive effects, such as Stroop task interference (Krantz & Dalal 2000 , McGraw et al. 2000 , Musch & Reips 2000 . However, because monitor refresh rates are often slower or similar in speed to the response latencies researchers are trying to detect, the Internet may not be optimal for research that is dependent on detecting reactions to small differences in exposure or small differences in response time.
Context
In addition to error variance introduced through software and hardware variation across respondents, the experimental context is also free to vary in most Internet research, whereas it is kept more constant in laboratory studies. Some people may participate in a given Web study in the presence of others, whereas others will participate while alone; some participants may be highly distracted by other features of the environment that compete for their attention, whereas others will have little in the way of distraction, and so on. How big of a problem this might be probably depends on the phenomena being studied.
Anonymity
A related issue is that social interaction and communication on the Web are often highly if not completely anonymous: People can and do take on alternative identities and can take a number of steps to protect their real identities. People can and do set up multiple e-mail accounts, and researchers have little ability to check the veracity of any given identity. For example, Mathy et al.'s (2002) attempt to study lesbian online behavior was hampered to some degree because it is not unusual for males to pose as lesbians in chat rooms for gay and bisexual women. Although phenomenological researchers are likely to see this kind of posing as an interesting feature of Web-based communication and one worthy of study, the tendency to take on false identities on the Web poses a problem for those whose research depends on successfully identifying specific personal characteristics of research participants.
In addition to possible concerns about research participants who are "posers" of one kind or another, there are other reasons to be concerned about the anonymous nature of the Web. Higher levels of anonymity are well known to be associated with lower levels of self-awareness and individuality (i.e., deindividuation) that in turn can lead to reduced self-regulation and subsequent antisocial behavior (e.g., Deiner 1980 , Zimbardo 1970 . Perhaps not surprisingly, researchers have found that people are more likely to respond with hostile and aggressive responses in computer-mediated than in face-to-face interactions (Culnan & Markus 1987 , Dubrovsky et al. 1991 , Kiesler et al. 1984 , Siegal et al. 1986 , Williams et al. 2002 .
In addition, the social identity model of deindividuation (Spears & Lea 1994 ) predicts that people conform more to group expectations in more deindividuated as compared to more individuated contexts. Therefore, one might expect people to be more likely to conform to group norms in Internet-based communication than in face-to-face interaction settings. Recent research has supported this hypothesis: People show more attitude change in the direction of a group norm in computermediated than in non-computer-mediated communications (Sassenberg & Boos 2003) .
Increased anonymity is also associated with lower levels of accountability (see Lerner & Tetlock 1999 for a review) that in turn have a number of implications for how people think and behave online. Considerable research has found that people exhibit more bias when they are low rather than high in social accountability for their judgments, decisions, or behaviors. Low levels of accountability are associated with stronger primacy effects in impression formation (Tetlock 1983) , an increased tendency to make the fundamental attribution error (Tetlock 1985) , and stronger overconfidence effects (Tetlock & Kim 1987) , as well as greater persistence due to "sunk costs" (Simonson & Nye 1992) . The high anonymity and low accountability of Web-based communication distinguishes it from other communication modalities, a difference that may limit its generalizability.
Ethical Constraints
It seems that most Institutional Review Boards are concluding that online postings represent the public domain and that researchers do not need to obtain informed consent to use this material. There nonetheless is some debate about whether researchers should get informed consent before using Web postings for research (see Frankel & Siang 1999 for a review). Although the public domain argument is a persuasive one to researchers, the public nonetheless may see exploiting online material for research purposes as a violation of their privacy. Consistent with this idea, a number of researchers have discovered that chat room and discussiongroup members felt that an implicit social contract had been violated when they discovered that researchers had observed their behavior without their consent (e.g., Finn & Lavitt 1994 , King 1996 . However, even when researchers do attempt to obtain informed consent, the anonymity of Internet communication can make it difficult to implement the informed consent process. Researchers cannot verify age and mental competency, and the lack of direct contact between researchers and participants makes it difficult for researchers to assess participants' comprehension of risks that may be involved in a given project.
The use of deception in psychological research on the Web is especially problematic, as mentioned above. Deception is considered by many to be ethical if the risks to participants are small, if the hypothesis cannot be tested in nondeceptive ways, and if participants can be effectively debriefed (Smith & Richardson 1983) . Debriefing, however, is a difficult thing to accomplish online. With one mouse click, people can close their participation in a chat room, never to return, or similarly may leave an online experiment before reaching the debriefing. Even if participants make it to an online debriefing, or if the researchers e-mail a debriefing to them later, there is no way to be sure that the debriefing has been read (Azar 2000) .
Moreover, there has been considerable concern that deception may spoil the pond in research conducted with college student subject pools, specifically, that deceptive research practices may lead students to become more distrustful and change their behavior and attitudes about research (Kelman 1967) . The potential risk of deceptive research practices spoiling the online pond and creating widespread public distrust of psychological research and those who do it seems to be even more significant in potential scale and impact than potentially spoiling the pool of college student subjects. At a minimum, researchers have a responsibility to consider the potential vulnerability of the populations they study online, the level of intrusiveness of their research, how best to protect the confidentiality of those they study, and whether public awareness of a given deception has the potential to harm the public's perception of the scientific integrity of the field (Skitka & Sargis 2005) .
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CONCLUSIONS
Psychologists have already found many useful ways to employ the Internet to facilitate research, and studies that have used the Internet have begun to appear in the field's major journals. Many lab-based methods can be easily translated for use on the Web, and the Internet provides opportunities for considerable methodological creativity and novelty. Moreover, because the Internet is a relatively unique forum for interpersonal behavior, it is becoming the focus of psychological study in and of itself.
Our review suggests that the Internet has some potential major methodological benefits for psychological research, for example, ease in reaching either large or more specialized samples for research than one can typically find in the college student subject pool. However, our review also reveals that there are reasons to be concerned about the responsible use and interpretation of Internet-based research. For example, 17% of the studies we reviewed involved deception of people on the Internet; of these studies, slightly fewer than half reported that they fully debriefed their participants. The ethicality of using deceptive research practices in Web-based research seems to us to be especially problematic. Deceptive research practices have the potential to undermine public trust in psychological research and those who conduct it, in addition to undermining some of the benefits of the Web for those who use it as a safe way to seek out social support and connections with others.
One of the major benefits of turning to the Web for research also reveals one of its major limitations. Although Web-based samples are no doubt more diverse and representative than are college student subject pools of the populations psychologists want to study, not everyone has access to the Web, and there is some evidence that those who do have access are different in a number of important ways from those who do not. Turning to the Web for data collection therefore brings into focus the need for psychologists to think more seriously about sampling and related methodological concerns. Although cost has traditionally been a major barrier to working with more representative samples, it is not an insurmountable one. One can fund research with more representative samples with grants from private or public agencies. In addition, a recent program has emerged to provide researchers with greater access to representative samples without having to apply for an independent grant. The National Science Foundation has funded the Time-sharing Experiments for the Social Sciences program (see http://www.experimentcentral.org/tess for more information), through which researchers may apply for free access to conduct experiments with Knowledge Networks' nationally representative panel or with a nationally representative telephone sample. Although breaking free of the college student subject pool by turning to convenience samples of Web users is one step toward doing research that is more likely to generalize to the populations we wish to understand, it is an imperfect one. Psychological researchers could take further steps and aim to do more research with truly representative samples.
In summary, the Internet provides considerable opportunities to expand the ways that we conduct psychological research. As information and communication technologies continue to advance, so too will the opportunities for collecting data in new and novel ways. Our challenge will be to use each of these advances in ways that also improve the rigor and quality of psychological research.
